Objectives: This study investigates whether health and appearance consequences predict intentions to prevent weight gain and whether these relationships differ in younger versus older adults and in men versus women. Methods: UK adults aged 18-26 years (younger adults; n = 584) or >45 years (older adults; n = 107) participated in an online survey. Logistic regression assessed associations between intentions to avoid gaining weight and age, gender as well as perceived negative consequences of weight gain for health and appearance. Co-variates were ethnicity, education, weight perception and perceived weight gain vulnerability. Interactions between age, gender and perceived health and appearance consequences of weight gain were also tested. Results: Perceived negative appearance consequences of weight gain predicted weight gain prevention intentions (OR = 9.3, p < 0.001). Health concerns were not a significant predictor of intentions overall but were a strong predictor for older adults (age × health concern interaction: OR = 13.6, p > 0.01). Conclusion: Concerns about feeling unattractive predict intentions to prevent weight gain. However, health consequences of weight gain are only important motivators for older adults. Future research should identify ways to shift the focus of young people from appearance concerns towards the health benefits of maintaining a healthy weight.
Introduction
Overweight (BMI ≥ 25 kg/m 2 ) and obesity (BMI ≥ 30 kg/m 2 ) are associated with many non-communicable diseases [1] and together affect more than half of the adult population in the UK [2] . Although effective methods exist to achieve weight loss, sustained weight reduction (>2 years) [3] is difficult to attain [4, 5] . Preventing weight gain in the first instance is an important step to stem the rising tide of obesity [6] .
There has been substantial research into the factors that motivate individuals to lose weight, but the literature on motivators for prevention of weight gain is limited. This omission is important since weight loss is recommended only for those who are overweight, but weight gain prevention is also important for those of normal weight, particularly since accumulated environmental pressures and age-related effects result in gradual weight gain over the life course in many people [7, 8] . An intention to prevent weight gain requires more reflection and anticipation than an intention to lose weight, and it may have different antecedents and determinants and be distributed differently in the population [9, 10] .
Understanding factors motivating weight gain prevention across groups within a population is a prerequisite for the development of effective, targeted preventative interventions. Although both younger (aged 18-30 years) and older adults (aged >40 years) are at risk of weight gain [8, [11] [12] [13] , studies have predominantly focused on young adults [14, 15] with less attention given to older people. One cross-sectional study investigated associations of intention to prevent weight gain in a population of young Dutch adults (n = 979) [15] . Results indicated that as participants got older they had greater intentions to prevent weight gain, but the age range of the sample was narrow (25-35 years) .
Quantitative data on differences in motivation for weight gain prevention between younger and older adults is scarce. Research on motivation to lose weight suggests that older adults may be more strongly motivated by the health risks and medical consequences associated with excess weight, while younger adults' motivation is largely rooted in the desire to improve appearance, partake in social activities and form relationships [16, 17] . A recent qualitative study that interviewed young adult women (n = 25) about their use of nutritional food labels suggested that eating healthily to prevent disease was less important during this period of their life than maintaining or improving appearance [18] . Another [19] reported that older women continued to experience concerns associated with appearance but that health concerns were also strong motivators for body weight control in later life.
It might be expected that the intention to prevent weight gain is associated with anticipated consequences of such a gain, but age and gender could moderate the strength of the association. The current study sought i) to establish whether there are differences in the anticipation of the personal health and appearance consequences of weight gain between men and women as well as between older (aged >45 years) and younger (aged 18-26 years) adults, ii) to explore whether these concerns predict intentions to prevent weight gain in both sexes and each age group and iii) to examine interactions between age, sex and health and appearance concerns in predicting weight gain prevention intentions. We hypothesised that appearance concerns would predict weight gain prevention intentions to a greater extent in younger adults and women, while health concerns would be stronger predictors in older adults.
Participants and Methods

Participants and Recruitment
Participation in the study involved completion of an online questionnaire, hosted through the website SurveyMonkey ( www.surveymonkey.com ). Participants were recruited from multiple sources: an e-mail invitation was distributed through university mailing lists to all students and staff at University College London (UCL), and the study was also advertised on social networking sites (Facebook, Twitter and LinkedIn). In addition 'snowball' sampling was used, whereby participants were encouraged to invite friends, family and other contacts to take part. Eligibility criteria were that all participants were resident in the UK and aged either 18-26 years (younger adults) or older than 45 years (older adults). Prospective participants were also excluded if they had a health-related academic or occupational background (defined using the question 'Do you come from a health-related discipline or background (academically or occupationally)', response options: 'yes' and 'no') in order to reduce the risk of participant bias from pro-health attitudes and/or greater knowledge about the health consequences of weight gain. Recruitment advertisements contained a web link that led to the first page of the questionnaire detailing the study aims. Participants were informed that they were free to decide not to participate or to withdraw at any time, and that by progressing onto the next page to begin the survey they were providing consent. At the end of the questionnaire participants had a chance to enter a prize draw.
Of 926 respondents, 237 participants were excluded as they did not meet the eligibility criteria or failed to fully complete the questionnaire. Data was analysed from a total of 689 participants; 582 younger adults and 107 older adults.
Measures
Demographic variables measured were age, gender, ethnicity and highest level of education completed or under way. For assessment of psychometric and behavioural factors, validated measures were used where available. If fully validated assessment tools were not available, constructs were assessed with measures that had been used in previously published research, and where more than one item was used to measure a construct, inter-item consistency was checked using Cronbach's alpha [20] . Alpha > 0.5 was regarded as an acceptable cut-off point as has previously been argued in similar cross-sectional studies exploring the predictors of intentions [15] . When constructs met the criteria for internal consistency, the mean item score was computed for analysis. Unless otherwise stated, constructs were assessed on 5-point Likert scales, ranging from strong disagreement to strong agreement.
Weight intentions and perceptions: As in the study by Wammes et al. [15] , participants were told that prevention of weight gain should be understood as behaviours such as healthy eating habits and physical activity (e.g. reducing the amount of calories of food in meals and snacks, and activities to increase amount of physical activity), specifically to avoid gaining weight. 'Weight gain' was defined as gaining weight above the amount recommended for the participant's height. The intention to prevent weight gain was measured using a single item, 'Do you intend to try to prevent weight gain?' with response options 'yes' and 'no'. Single item self-report measures are a valid way to measure behavioural intentions [21] and similar measures have been used in other studies of weight gain prevention [15] . A measure of weight perception asked participants to describe their own body weight by selecting one of the following: 'very underweight', 'slightly underweight', 'about right', 'slightly overweight', 'overweight' and 'obese' [22] . Weight gain consequences: Two items (α = 0.67) were used to assess weight gain risk perception using a comparative personal vulnerability approach. This approach to risk perception was used as it is more strongly associated with health behaviours and intentions than absolute risk estimates [23] [24] [25] . First, participants were asked: 'Compared to others of the same sex and age, my chances of gaining weight are …',with responses recorded on a five-point scale ranging from 'much below average' to 'much above average'. Secondly, participants were asked for agreement with the following: 'If I don't try to prevent weight gain, I would feel very vulnerable to putting on weight'. Responses were recorded on a five-point scale ranging from 'strongly disagree' to 'strongly agree'. Participants' perceived health consequences in relation to weight gain were assessed with two questions (α = 0.61): 'If I gained weight I would feel …' (very unhealthy to very healthy), and 'If I gained weight I would feel …' (very at risk of disease to not at all at risk of disease). All responses were recorded on a fivepoint scale. Mean scores of these two items were calculated as a measure of anticipated health consequences of weight gain. Two items assessed perceived appearance consequences associated with weight gain (α = 0.86): 'If I gained weight I would feel ...' (very dissatisfied with my body to very satisfied with my body; very unattractive to very attractive). As above, mean scores were calculated as a measure of perceived appearance consequences. Health and appearance consequence items were reverse-scored for analysis so that a high score was associated with higher perceived consequences.
Statistical Analyses
Analyses were carried out using the Statistical Package for Social Sciences (SPSS) version 20 (IBM, Armonk, NY, USA). Dichotomous variables were created for ethnicity (white versus non-white) and education (post-18 education versus no post-18 education). The latter considers the issue of asking a predominantly student sample about their highest level of education since by definition it is not finished. Therefore, an 'education beyond 18' variable was created which includes all those who stated that they were students and those with a post-18 qualification. The small sample size within the older age group did not allow us to differentiate more finely between participants of varying educational backgrounds, as frequencies would fall below the 5% margin.
For perceived weight status, those who perceived themselves as very underweight, slightly underweight and about right were coded as 'not overweight'; the remaining categories were coded as 'overweight' as individual categories were too small for fine-grained comparisons between groups. For five-point scale items, variables were dichotomised for scores <3 and scores ≥ 3. Higher scores indicated high risk of weight gain, high health motivation and high appearance motivation.
Descriptive statistics were completed for all variables. To control for demographic differences between the two age groups, demographic co-variates (gender, ethnicity and education) were included in analyses in cases where they differed between analysis groups. Multivariate analysis of co-variance (MANCOVA) was used to test for main and interaction effects of age group and gender on anticipated health and appearance consequences of weight gain, while controlling for participants' ethnic background, education and perceived weight.
Logistic regression was used to investigate predictors of weight gain prevention intentions. The model included age group, gender, perceived health consequences of weight gain, perceived appearance consequences of weight gain, weight gain risk perceptions, ethnicity and education. A second model tested four two-way interactions: age group by health consequences, age group by appearance consequences, gender by health consequences and gender by appearance consequences.
Results
The majority of the sample was in the younger age group (85%), and most were female (72%) and Caucasian (67%; table 1 ). Participants in the younger age group were significantly more likely to be female (76% vs. 54%, χ 2 = 5.1, p < 0.001), educated beyond the age of 18 (98% vs. 77%, χ 2 = 84.2, p < 0.001) and from an ethnic minority (81% vs. 64%, χ 2 = 12.5, p < 0.001). Just over one-third of the sample (36%) perceived themselves to be overweight or obese, and this perception was significantly more prevalent in the older age group (58% vs. 32%, χ 2 = 26.9, p < 0.001). Around three-quarters of participants (78%) stated that they intended to prevent weight gain and this was more common in the older than the younger group (86% vs. 76%, χ 2 = 5.1, p < 0.05).
Anticipated Consequences of Weight gain: Unadjusted Ratings
Older participants perceived themselves to have a greater risk of weight gain (compared with others of the same age and sex) than younger participants (mean rating 3.3 vs. 3.1, t = 2.0, p = 0.04) ( table 1 ). Men rated themselves to be at lower risk of weight gain than women (mean rating 2.8 vs. 3.2, t = 5.2, p < 0.001). Education post age 18 (t = 1.7, p = 0.09) and ethnicity (t = 0.31, p = 0.75) were not associated with perceived risk of weight gain.
There was no significant difference between the older and younger participants in terms of their concerns about the health consequences (t = 1.8, p = 0.07) or appearance consequences (t = 1.7, p = 0.09) of weight gain. Men gave lower ratings than women for both the health (mean rating 3.5 vs. 3.8, t = 5.0, p < 0.001) and appearance consequences (3.7 vs. 4.2, t = 6.7, p < 0.001) of weight gain. There was no association between education post age 18 and perceived health consequences of weight gain (t = 0.3, p = 0.76) or appearance consequences (t = 0.11, p = 0.91). White ethnic background was not associated with health-related consequences (t = 1.6, p = 0.12), but white participants gave higher ratings of appearance-related consequences than participants from ethnic minority backgrounds (mean rating 4.1 vs. 3.9, t = 2.1, p = 0.04).
Age, Gender and Anticipated Consequences of Weight Gain
Multivariate analysis of co-variance (MANCOVA) was used to test for main and interactive effects of age group and gender on anticipated health and appearance consequences of weight gain, while controlling for participants' ethnic background, education and perceived weight.
Health consequences of weight gain : There was a main effect of gender on perceived health consequences of weight gain such that female participants gave higher ratings than men (adjusted mean rating 3.vs. 
Intention to Prevent Weight Gain
The majority of respondents (78%) intended to prevent weight gain ( table 1 ) . Associations between the intention to prevent weight gain and age group, gender as well as perceived consequences of weight gain for health and appearance were examined using logistic regression ( table 2 ). Model 1 examined the effects of age and gender on the intention to prevent weight gain. Co-variates included were education, ethnicity, perceived weight status and perceived vulnerability to weight gain. There was no significant effect of education (p = 0.835) or ethnicity (p = 0.874). Individuals who perceived themselves as overweight were more likely to intend prevention than those who saw themselves as not overweight, (OR = 5.98, p < 0.001). Furthermore, participants who perceived themselves at high risk of weight gain were likely to establish prevention intentions than those who felt at low risk (OR = 18.50, p < 0.001). Women were more likely than men to report weight gain prevention intentions (OR = 2.6, p < 0.001), but age was not a significant predictor of intentions (p = 0.118). Partic- ipants who perceived more appearance-related consequences of weight gain were more likely to intend weight gain prevention than those not concerned about appearance consequences, (OR = 9.27, p < 0.001). However, no main effect of perceived health consequences of weight gain on weight gain prevention intentions was found (OR = 1.40, p = 0.316).
A second model was run including four 2 × 2 interaction terms: age x health consequences, age x appearance consequences, sex × health consequences and sex × appearance consequences. There was a significant age × health consequences interaction (OR = 13.64, p < 0.009). Adjusted predicted probabilities showed that older adults who gave higher ratings of negative health consequences of weight gain were more likely to intend to prevent weight gain compared with older adults who gave lower ratings (adjusted probability of intending to prevent weight gain 0.94 vs. 0.50). However, perception of health consequences was not associated with intention to prevent weight gain in younger participants (adjusted probability 0.85 vs. 0.53). The 'age × appearance' interaction (p = 0.412), the sex × health interaction (p = 0.252) and sex × appearance interaction (p = 0.403) were not significant. 
Discussion
This study investigated age group and gender differences in the intention to prevent weight gain in British adults. In line with our expectations, we found that perceived consequences of weight gain (adjusted for perceived weight, age and demographic co-variates) differed between men and women in the sample, with women perceiving greater negative health and appearance consequences it they were to gain weight. This was an anticipated finding, likely to reflect differences in weight consciousness between women and men [15, [26] [27] [28] . Contrary to our hypothesis, there were no significant differences between the two age groups in terms of the extent to which they perceived negative health and appearance consequences although, among women, older participants reported fewer perceived consequences of weight gain for their appearance compared with younger women.
Across the sample as a whole, the majority of participants (78%) intended to prevent weight gain. Gender, perceived weight status, perceived risk of weight gain and appearance concern all independently predicted this intention although health concern was not an independent predictor. While some studies have found that age predicts intention to prevent weight gain, we found no association. This may reflect the different age ranges tested in previous studies that have typically focused on narrower and younger age ranges [15, 17] . It is possible that an association between age and weight gain prevention is non-linear, and future research should establish the profile of intentions across the life course. There was, however, an age × health concern interaction; older adults who anticipated greater negative health consequences of weight gain were more likely to report an intention to prevent weight gain, whereas anticipated health consequences were not associated with an intention to prevent weight gain in the younger group.
Contrary to our hypothesis, appearance concerns were not a stronger motivator to prevent weight gain in younger compared with older adults. Previous studies have highlighted the importance of looking attractive within young samples [15, 20, 26] but less research has explored appearance concerns within older samples. A recent study on motivations for weight loss demonstrated that older adults place high value on both health and appearance [16] , and our findings suggest the same may be the case for weight gain prevention. The fact that appearance concerns were equally motivating for both younger and older adults in our sample may reflect the pervasive association between a lean body weight and attractiveness, which exists irrespective of age within our society and is perpetuated by the emphasis on appearance in the media [29, 30] .
After perceived risk of weight gain, appearance concern was the strongest predictor of intention to prevent weight gain. While it is encouraging that intentions to prevent weight gain were high in our sample, it is of concern that this potentially reflects the stigmatising view that overweight is unattractive [31, 32] . Any interventions seeking to increase motivation for weight gain prevention by harnessing this concern could risk exacerbating the negative outcomes associated with a poor body image and could even predispose to greater weight gain [33] .
With respect to health concerns, previous studies have shown that younger adults are less motivated by these when it comes to weight loss [16, 17, 34] and food choice [18] , and this was also the case in our study on weight gain prevention. Qualitative research has shown that with age, there is an increased awareness of health risks and the need to prevent avoidable diseases [19] , which may explain why, in line with our hypothesis, the older adults in our sample were more motivated by health concerns than younger adults.
Given that weight-related illnesses are occurring at younger ages, and taking into account the difficulty of long-term weight loss maintenance [3, 35, 36] , future research should seek to understand how younger people can be engaged with the health consequences of excess weight and to develop interventions that raise awareness of the risks of weight gain without promoting weight stigma. It would be unethical to support or encourage the view that overweight and obesity are less attractive. Furthermore, a focus on appearance could increase the risk of unhealthy weight gain prevention methods. For example, previous research suggests that women may use smoking as a tactic to stay thin out of concern for weight gain as a consequence of cessation [26] . In addition, qualitative research suggests that young female adults can devalue the importance of eating healthily to prevent disease, if they believe that eating less healthily / more restrictively will enhance their attractiveness [18] . Future research should explore how to make early disease prevention more relevant for young adults. For example, immersive reality could be a novel approach that would make the health risks of weight gain more tangible [37] .
In line with the previous study on correlates of weight gain prevention in young Dutch adults [15] , we also found that perceived risk of weight gain was a strong predictor of intentions to prevent weight gain. Perceived weight status also predicted intentions in our study, although this was not a significant predictor in the study by Wammes et al. [15] . However, this association has been reported elsewhere; Ezendam et al. [38] found that a higher perceived weight status predicted weight gain prevention intentions over a 4-month period in a sample of young adolescents. Similarly, Brug et al [14] demonstrated that self-rated weight status was a stronger correlate of weight maintenance intentions and self-reported actions to avoid weight gain than weight status based on BMI in both adolescents and adults.
Limitations of our study include the method of recruitment; snowball -sampling may to an unknown extent have introduced selection and non-response bias. Consequently, there was an age and gender imbalance in the sample. There were fewer older adults compared with younger adults, and the sample profile was weighted towards women, reflecting the difficulty in engaging men with weight control research [39] . This could prevent the identification of differences between groups, and is in contrast to population estimates for the UK which suggest a roughly equal proportion of men and women living in the UK in 2016 (49% males and 51% females) [40] . Unusually our sample was also more ethnically diverse than the UK population; 67% of our sample were white compared with 87% of the British population. In addition, the majority of respondents in our sample were educated to degree level or above or were currently studying for a degree, compared with 38% of the general population in the UK that have HND, degree or higher degree level qualifications or equivalent [40] . Due to the small sample size within the less highly educated group, we were unable to conduct more fine-grained analysis to explore in greater depth any differences by level of education. Therefore, the extent to which the findings from this study can be generalised is limited, as those who are less highly educated and who do not use social media may have different beliefs about the prevention of weight gain.
Furthermore, although we used measures similar to those in previous studies, we aimed to keep the survey as brief as possible to reduce participant burden, which may have led to somewhat crude operationalisations of some variables. However, given the lack of research in this area, the current study provides a suitable starting point for further investigation, although studies with larger, more representative samples are needed before firm conclusions can be made.
The consequences of weight gain measure did not specify the extent of the weight gain, although participants were told at the start of the study that 'weight gain' was defined as gaining weight above the amount recommended for the participant's height. This may have been difficult for participants to interpret which could have affected the reliability of responses. It also did not allow for more detailed analyses around the amount of weight gain required to generate concerns about health and appearance. The amount of weight gain required to cause concern would also likely vary according to perceived weight. Future studies should explore these issues in more depth, potentially using qualitative methodologies. We also explored
